demonstrated that the binding of a reagent inside a capsular cavity boosts the rate of a Diels-Alder reaction. [2] The selfassembly of relatively small molecules, through hydrogen bonding, or metal-ligand interactions, proved to be very useful in forming large capsular cavities. [1] While several capsular cavities have been synthesized by using organic frameworks (e.g. resorcinarene, calixarene), [1] coordination complexes with a redox stable metal center, [1] and a few with a redox active metal center, [3] there is no report of a capsular cavity with the redox-active metal center having an available binding site inside the capsule. [4] The synthesis of a capsular cavity with an available coordination site at redox active metal centers inside the pocket can, in principle, facilitate the study of the reactivity of the bound guest molecule inside a cavity. In our effort to synthesize a capsular cavity with a redox center, we have synthesized a self-assembled capsule of an octameric Cu II coordination complex by using an easy to synthesize ligand (Scheme 1). This capsule has four guest pyridine molecules trapped inside the cavity (Figure 1) (1 a and 1 b) . [5] The lattice diagram shows that 1 a and 1 b are on top of each other, thus forming a capsule bound through eight hydrogen-bonding interactions between the imidazole NH groups of one tetramer and nonbonded carboxylate-oxygen atoms of the other tetramer ( Figure 1 ). [6] The structure of 1 a ( Figure 2 ) is a cyclic tetramer with an imidazole "arm" from one monomeric unit coordinated to the next monomeric unit to form a cycle. The coordination geometry around the Cu II center is square pyramidal with an N 3 O 2 -donor environment. The four phenolate rings are organized in a manner that effectively closes one side of the square, thus making a cup shaped bottom. Two pyridine molecules are trapped inside 1 a side by side, with each N atom of the pyridine molecule oriented towards the amine N atom of the ligand. The N(trapped pyridine)ÀN(amine) separations (N5ÀN3a 2.990 , N6ÀN3c 3.025 ) are within the range of 2.68-3.09 observed for N···HN hydrogen bonds.
[7] The space-filling model demonstrates that the two side-by-side pyridine molecules fill the cavity perfectly (Figure 2 b ).
The cyclic tetramer 1 b, is similar to 1 a (Figure 3) , however, two sides of the cup bend inwardly. The trapped pyridine molecules of 1 b are coordinated to the Cu II center instead of being H-bonded to the amine groups ( Figure 4 ). This coordination of the pyridine molecule from inside the cavity to the Cu II center results in the deviation of the Cu8 and Cu6 atoms from the plane described by O1, N3, O3, N1 towards the trapped pyridine (shift of 0.194 and 0.203 for Cu8 and Cu6, respectively). Consequently, there is no coordination of the external pyridine molecules to the Cu8 and Cu6 atoms, as square-pyramidal geometry is preferred for Cu II complexes over octahedral geometry because of JahnTeller distortions. Thus, the coordination sites at the copper centers are accessible from inside the cyclic tetramer.
The two halves of the capsule exhibit contrasting binding with guest molecules. In 1 a, the Cu1 and Cu3 atoms are each coordinated by an external pyridine molecule, but not by the trapped pyridine molecules. On the other hand, in 1 b the N atom of the pyridine molecule (N8) is coordinated to Cu8 (similarly N7 to Cu6). The N8ÀN3h(amine) separation of 3.104 in 1 b is closer to N···HN hydrogen bonding range of 2.68-3.09 (Figure 4) . [7] Thus, the presence of a NÀH close to the Cu II center allow trapped pyridine molecules in 1 b to bind using both metal-ligand interactions and hydrogen bonding, simultaneously. This factor makes the trapped pyridine molecules less labile compared to the external pyridine molecules as observed in the solution studies (see below). We are not aware of this type of binding in any other reported capsular cavity. The CuÀN(external pyridine) distances in molecules 1 a and 1 b (2.4-2.5 , see Supporting Information) are considerably longer than CuÀN(apical pyridine) bond length of 2.17 in [Cu(Cyclops)Py] ClO 4 [8] (Cyclops = difluoro-3,3'-(trimethylenedinitrilo)bis(2-butanoneoximato)borate) and 2.12, 2.13 in Cu 2 (OAc) 4 Py 2 , [9] but within the range of 2.6-2.8 for apical CuÀN [10] bond lengths. This makes the externally bound pyridine molecules particularly labile.
The crystals desolvate rapidly and loose crystallinity on isolation. The elemental analysis matches with the formula [Cu 8 L 8 Py 4 (H 2 O) 8 ]. Thermogravimetric analysis (TGA) exhibits a curve that corresponds to a weight loss of 5.3 % in the 30-110 8C range and a further 11.4 % loss in the 180-230 8C temperature range, which corresponds to the removal of eight water and four pyridine molecules (expected total of 15.1 %). We believe that these pyridine molecules are those that were trapped inside the cavity. The room temperature magnetic moment is less than that expected for a S = 1/2 system, which indicates the possible presence of antiferromagnetic coupling between the Cu II centers. The electrospray ionization mass spectra of 1 in MeOH shows the presence of a Cu 4 L 4 unit, but no peak was observed corresponding to the pyridine adduct. This is not surprising as the hydrogen-bonding network holding the two halves of the capsule open up in a protic solvent such as MeOH, and the trapped pyridine molecules axially coordinated to the kinetically labile Cu II center are replaced by solvent molecules. Thus, the Cu 4 L 4 units are stable in MeOH. The EPR spectrum of 1 in MeOH at 77 K is typical for a distorted square pyramidal geometry around a Cu II center. [11] In conclusion, we have synthesized a new self-assembled capsule by using an easy to synthesize ligand, and a Cu II salt. The capsule has enough space inside to accommodate four pyridine molecules. The capsule has both H-bonds and kinetically labile Cu II centers which are available for binding from inside the cavity. Thus, we have observed a novel guest binding inside the cavity that uses both hydrogen bonds and metal coordination at the same time. 
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